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Abstract  The energy consumption of existing spatial window query processing algorithms in
wireless sensor networks is fairy high. When some sensor nodes fail, the query process of these
algorithms is very likely to be interrupted and unable to return query result. An energy-efficient
spatial window query processing algorithm called ESA is proposed in this paper. It divides the
query region into several grids. Each grid has a cluster node which collects the sensory data in it,
aggregates the data to derive partial query result and sends it to the cluster node in the next grid.
The above process is repeated until all nodes within the query region are traversed in order to gen-
erate the final query result. ESA only requires each node within the query region send data mes-
sage once, which reduces the data messages. The authors propose two grid dividing and cluster
node selection algorithms according to the ESA’s energy consumption formula to reduce the ener-
gy consumption of distributing the query messages. Then, the authors design a query processing
recovery algorithm using node redundancy, which avoids the interruption of ESA due to node fail-

ures, and two data collection algorithms to reduce the energy consumption during the process
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where the cluster nodes collect the sensory data of its neighbors. Finally, the performance of

ESA and IWQE (itinerary-based window query execution) is analyzed systematically. Analytical

and experimental results show that in most cases ESA outperforms IWQE in terms of energy con-

sumption, query success rate and query result quality.
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work applications is extremely difficult. Unlike other net-
works, wireless sensor networks are data-centric. The main
purpose of using WSNs by the users is to collect the events
or data generated. WSN data management system provides

users with a simple query interface which shields the com-
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plexity of query processing. It greatly simplifies the develop-
ment of sensor network applications. It has become an im-
portant middleware for WSNs. Query processing is the core
technology of WSN data management system. Although ex-
tensive research has been conducted on query processing
techniques in wireless sensor networks, these studies are
based on many assumptions. For example, sensor nodes
However,

Therefore, the

state-of-the-art query processing algorithms have fairy high

don’t fail and network topology never changes.

they are not valid in realistic deployment.

energy consumption, low query success rate and incorrect
query result.

In many wireless sensor network applications, users of-
ten submit spatial window queries to obtain summary infor-
mation about a local area in the monitored region such as the
maximum temperature, average humidity and so on. The
authors propose an energy-efficient spatial window query pro-

cessing algorithm called ESA in this paper. ESA only re-

quires each node within query region and sends sensory data

message once, which reduces the number of sensory data
messages. They propose two grid dividing and cluster node
selection algorithms according to the ESA’s energy consump-
tion formula to reduce the energy consumption of distributing
the query messages. then. design a query processing recovery
algorithm using node redundancy. which reduces the outage
probability caused by node failures. Finally, the performance
of ESA and IWQE is analyzed systematically. Analytical and
experimental results show that ESA outperforms IWQE in
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